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(54) HETEROCYCLIC COMPOUNDS 

Cote^L r! 6 ^ LEN H HANBURYS LIMITED, a British Company of Three 
31 Green ' 1 Lond °n. E-2, do hereby declare the invention, for which 
a patent may be granted to us, and the method by which k fa to be 
performed, to be particularly described in and by the following statement:- 
«rv^ wvfflnon relate to novel qumolme-S-carboxamidoted^ole derivatives, to 

WfflrC' * 

phaZ~£ga rjLSS? ^rtht^^smfec^ 
^ mg , 3S i «?Psequence of antigen-antibody reactions! ^ ^ 
Accordingly the. present invention provides compounds of the general formula 
(1) below and when (R 4 =H) tautomers thereof of formula (II): ^ 





In the above formulae: 

may & 33S by^, S^^LvT SSL'S whJ <\*M^P 
or alkylaralkylamino groi^ acvlox y> «H«*y, aryl, ammo, alkylamino, dialkylamino 

R 5 represents a hydrogen atom or an aftyl group. 

grouJateSTa XLtoS Z™r£Z\* d ^ff a single group or a substitnent in a 
SZ pKffifl ffiln ^ containing from 1 to 6 carbon 
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The tenn alkoxy when used above to define a single group or a substituent in a 
group preferably means a group containing 1 to 6 carbon atoms, advantageously 1 
to 4 carbon atoms. J 

The term acyloxy as used herein preferably means the residue of an alkanoic 
acid, preferably a C H alkanoic acid in particular formic, acetic or propionic. 
Aryl preferably means phenyl and aralkyl preferably means benzyl 
The invention also includes pharmaceutical!/ acceptable salts of the above com- 
pounds. 



Preferred salts may be those with alkali metals e.g. sodium, or with organic bases 
10 e.g. dimemylaminoethanol. Where basic groups are present the invention also covers 
addition salts with organic or inorganic acids. 

When R 4 =H the compounds (?) may exist in tautomeric equiUbrium with struc- 
tures of formula (II) and the latter are also understood to fall within the scope of 

rnp inwnh'nn 



15 



10 



the invention. 

Preferred classes of compounds are those in which the following groups have the i* 
meanings given: AJ 

R i and R 2 represent hydrogen, halogen particularly chlorine and fluorine, alkyl 
particularly isopropyl and butyl, trifluoromethyl, nitro, hydroxy, C w alkoxy par- 
ticularly methoxy, ethoxy and isopropoxy, alkenyloxy particularly allyloxy, hydroxy- 

20 alkoxy particularly 2-hydroxyethoxy, alkoxyalkoxy particularly 2-methoxyethoxy, 20 
ara&oxy particularly benzyloxy, dialkylaminoalkoxy particularly 2-(dime%Iamino)- 
ethoxy, aminoalkoxy particularly 2-aminoethoxy, amino, aralkylamino particularly 
benzylamino, hydroxyalkylamino particularly 2-hydroxyethylamino, dialkylamino par- 
ticularly chmemylamino, a heterocyclic group, in particular morpholino or N-methyl- 

25 piperazinyl or piperidino; 25 
R« represents hydrogen, alkyl particularly methyl, ethyl, propyl and isopropyl, 
aralkyl particularly benzyl, alkenyl particularly allyl, hydroxya&yl particularly 2- 
hydroxyethyl, acyloxyalkyl, particularly 2-formyioxyethyl, alkoxyalkyl particularly 2- 
methoxyethyl, alkylaminoalkyl particularly 2-(methylammo)ethyl, dialkylaminoalkyl 

30 particularly 2<dimethylamino)ethyl 3 or alkylara^Iaminoalkyl particularly 2-fmethyl- 30 
benzylamino)ethyl; and v J 

R 5 represents hydrogen or alkyl particularly methyl 

The compounds of the invention show promise as agents for the treatment of 
conditions in which combination of an antigen with a reaginic antibody is primarily 
35 responsible, for example extrinsic asthma, hay fever, urticaria, eczema or atopic 35 
dermatitis. 

Thus 1 -ethyl - 1,4 - dihydro - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - quinoline- 

carboxamide {Example 11(1)) was found to be 80 times more active than disodium 

cromoglycate in inhibiting release of histamine in the peritoneal passive anaphylaxis 

40 ££ A ^ using DNp - e eg albumen system in rats. (J. Exp. Med., 1968, 127, 40 
767). 

The mvention also provides pharmaceutical compositions which contain a com- 
pound of general formula (I) or a salt thereof either per se or when made by a pro- 
cess according to the invention together with a pharmaceutically acceptable carrier or 

45 diluent including excipients and other fonnulacory agents. The compositions may also 45 

contain supplementary medicinal agents, e.g. bronchodilators. Suitable forms of oral 
administration include tablets, capsules, syrups, or emulsions. For administration by 
inhalation the compositions according to the invention may be in the form of a powder 
or snuff or as an aerosol spray presentation. The latter may conveniently be a pres- 

50 sunsed pack with a metering valve to deliver a fixed dosage unit or mav be an 50 

aqueous solution delivered via a nebuliser. 

The dosage at which the active ingredient is administered may vary within a 
wide range, depending on the age, weight and condition of the patient. A suitable 
oral dosage range is generally from 2—1500 mg and for inhalation is from 0.1—20 

55 mg. The dose may be repeated as required. 55 
The compounds according to the invention may be prepared by the condensa- 
tion of a l,4-dmydro-4-oxo-3^umolmecarboxyUc acid of formula (III), wherein R u 
Rz, R 4 and R 5 have the meanings stated above or are convertible thereto, or an acti- 
vated derivative of such add, with 5-aminotetrazole (IV): 



45 
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A variety of reagents and conditions may be used to effect this condensation. For 
example, the condensation may be carried out with the aid of the condensing agents 
which have found a general application in peptide chemistry. One such reagent, 
5 N,N'-cait»nyldmm1dazoie is particularly useful and with this reagent the condensation 5 

s preferably carried out in an aprotic solvent such as tetrahydrofuran and/or dimethyl- 
fomamide, and if desired the reaction may be carried out with heating, e.g. between 

. P^ce of d» a cid (III) one may use an activated derivative thereof such as an 

10 aad halide or a mixed anhydride which will condense more readily with 5-amino- in 
tetrazole. The reaction with the acid halide is preferably carried out in an aprotic 
solvent such as dimethylformamide or in an aqueous medium and in the presence 
of an inorganic base, eg. an alkali metal carbonate or bicarbonate, or a tertiary 
organic base eg. triethylainine. When the condensation is carried out using a mixed 

15 anhydride the reaction is preferably carried out in an aprotic solvent, such as dimethyl- 15 
fonnamide, A particularly useful class of mixed anhydride for this condensation is 
that derived from the acid (III) and an alkyl or aralkyl carbonic acid, e.g. etihvl- 
carbonic acid (QHjOCOOH). 
_ Compounds according to the invention may also be made from other compounds 

20 of the invention by alteration of the groups Ri— R 5 within the meanings given. 2 0 
Thus compounds of the general formula (I) in which R t represents an alkoxy 
gcoup OR3 or the amino group NR 0 R T in the 7 position may be prepared from the 
correspondmg 7-fluoro derivative by a nucleophilic displacement reaction. The alkoxy 
derivatives (I: Ri=7— OR 8 ) may conveniently be prepared by heating the fiuoro 

25 derivative, I: Ri=7 — F) with an alkoxide XOR, where X is a metal atom, in par- 25 
acinar an alkali metal atom; this reaction is preferably carried out in the presence 
of a solvent and a particularly useful solvent is the corresponding alcohol R-OH. 
Similarly, the amino derivative (I: R 2 =7— NR^R*) may conveniently be prepared 
by heating the fluoro derivative (I: Ri=7 — F) with the appropriate amine NHR 6 R,. 
x> -rZ%i o exam P le > compounds of formula (I) in which the R 4 =CH a C 6 H 6 and/or 30 
R x — OCH 2 C 6 H 5 or NR^CHzCeHs may be converted into the corresponding com- 
ponents in which R 4 =H and/or Ri=OH or NHR^ by hydrogenolysis in the pre- 
sence of a noble metal catalyst e.g. palladium. Similarly, compounds in which 
Ri— NO a may be converted into compounds in which R x =NH a by catalytic reduction 

» e.g. using hydrogen and a noble metal catalyst such as palladium. 35 

Compounds in which R 4 =acyloxyaIkyl may be converted into compounds in 
which R 4 — hydroxyaikyl by hydrolysis, preferably with aqueous alkali in particular, 
sodium or potassium hydroxide. 

The starting l a 4-dihydro-4-oxo-3 -quinoline carboxylic acids (III) are either 

w lenown compounds or may be prepared by the standard processes of quinoline 40 

chemistry. 

One such route, the Gould Jacobs synthesis, which is applicable to the synthesis 
jamW^^lMi^S^" 1 ^ fe ° UtUned Wow ( Elderfie!d > Heterocyclic Chemistry, 

R 0 o 2 c v ^co 2 R e R,^ r b o 2 c v COaRe 




• X — >0c 




rc> (ai) / R 4 can 
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R 8 and R 9 are alkyl groups. 
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The conversion of the amino ester (VII) into the quinoline ester (VIII) may 
be achieved by heating in a high boiling solvent e.g. diphenyl ether. Hydrops of 
the qmnohne ester (VIII) with aqueous alkali gives the I c^iesponding acid (HI; 
£=H). Mternauvely, (VII) may be converted directly into the acid Oil: R-=rT) 
by heating with polyphosphoric acid. Alternatively, the adds (III, R,=H) and the 
correspondmg esters (XII) may be prepared by the reaction schematically set out 
196^ 2578 * desctibed by *■ J * 0)1105 D - G. Wibberley J. Chem. Soc 
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This process is particularly applicable to the production of compounds in which 
K5 may -be alkyL The conversion of compound (XI) into the ester (XII) may be effec- 
ted by heating under reflux with paUadium on charcoal in the presence of cyclo- 
Sf^S*. ^P 0 ^ (III, R,=H) may be obtained by hydrolysis of the 
ester (XII) in the usual way. 

15 /tt^ 1116 & 0U V S R a may be present throughout the synthesis of the compound 15 

(III) or may be introduced or modified at any convenient stage. For example, the 
esters (VIII and XII) where R x and/or R 3 are hydroxy groups may be converted into 



* , , " ' ~ "If *~ — / ~* **jr«i.vAjr gL\mpa may uc wuvaiea into 

expounds where R t and/or R 2 have the meanings OR 3 already given by treatment 
witi convenaonal alkylating (or acylaung) agents for example R S Y (Y=halogen, 
Ka5>0 4 etc.). In the same way the esters (VIII and XII) (R 4 =hydrogen) are conver- 20 
ted into compounds where R 4 has other meanings given above using the reagent R.Y. 
This reaction may advantageously be carried out at reflux in a solvent such as 2- 
Dutanone and m the presence of an alkali metal carbonate such as potassium carbon- 



25 



25 The mixed anhydrides derived from the add (III) may be prepared in the con- 

V !SS manner. For example, a suitable acid halide e.g. ethyl chloroformate is 
added to a mixture of the acid (HI) and a tertiary organic base such as triethylamine, 
in a polar aprotic solvent such as dimethylformamide. Preferably the reaction is car- 
ned out in the cold e.g. between —10 to 10°C. 

30 The acid halide derivatives of the acid (III) in which R 4 has the meanings given 30 

other than hydrogen may be prepared from the add (III) in the conventional manner 
e.g. reaction with thionyl chloride or PCI 5 . 

The following Examples illustrate the invention. 

Examples 10—24 describe the production of compounds according to the inven- 
tion Examples 1 to 9 describe the production of intermediates used in Examples 10 35 
to 24. Example 25 is an Example of a composition according to the invention. 

/tN EXAMPLE 1 

(1) o^Butyl- l,4-dihydro-4-oxo~3 -quinolinecarboxylic acid, ethyl ester 

4-Butylaniline (20.0 g) and diethyl ethoxymethylenemalonate (292 g) were heated 
40 together on a steam bath for 1 hour. The resulting oil was added to boiling diphenyl 4C 

ether (200 ml) and the mixture was heated under reflux for 12 minutes and allowed 
to cool. The solid which crystallised was collected and recrystallised from ethanol, 
m*p. 254.5— -257°, 43%. 

In a similar manner were prepared: 

45 £§L 1 ^ D %^.^^oxy^c*o-3^^ add, ethyl ester, m.p. 273— 45 

276° from p-amsidine. 

(3) l,4-DmyaVo-6^isornx)pyl^xo^ add, ethyl ester m.p. 260— 
262° from p-isopropylaniline 85%. " 
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EXAMPLE 2 ~~ ~~ 

(1) l,4-Dihydro-l(2-hydroxyethyl)^oxo-3^uinolinecarboxylic acid, ethyl ester 
Bromoethanol (9.8 g) was added to a stirred mixture of l,4-dihydro-4-oxo-3- 

quinolinecarboxylic acid, ethyl ester (5 g.) and anhydrous potassium carbonate (15.9 
5 g) in 2-butanone (500 ml). The mixture was heated under reflux for 22 hours and 5 

the solid filtered off. The filtrate was cooled and the precipitated white solid was 
filtered off and crystallised from methanol, m.p. 174.5—176.5°, 49%. 
The following compounds were prepared in a similar manner: 

(2) l-AUyl-l,4-dmyaro-4H>xo-3^umolmecarboxylic acid, ethyl ester, m.p. 104 — 

10 105.5°; alkylating agent allyl bromide, 80%. ^ ^ 

(3) l-(2-Dimemylammoemyl)-l,4-dmyd acid, ethyl 
ester, obtained as an oil that did not crystallise; alkylating agent dimemylaminoethyl 
chloride. 

(4) l-Benzyl-l,4Hiihydro-4K)XO-3-quinolinecarboxylic acid, ethyl ester, m.p. 174 — 

15 177°; alkylating agent benzyl bromide, 71%. 15 

(5) 6-Butyl-l -ethyl- l,4-ri^ydro-4-oxo-3-qiimolmecarboxylic acid, ethyl ester — an oil 
that did not crystallise; alkylating agent butyl bromide. 

(6) 1 -Ethyl- 1 ,4niihydrcH4^xo-7-trifluorome^yl-3 -qumolmecarboxylic acid, ethyl 
ester, m.p. 142—144°; alkylating agent ethyl bromide, 40%. 

20 (7) l,4-Dihydro-l-(2-methoxyethylH-oxo-3-qumolmecaiboxylic acid, ethyl ester, 20 
m,p. 125—127°; alkylating agent 2-methoxyethyl bromide. 

(8) l^-Benzylmemylammoethyl)-l,4-^ acid, ethyl 
ester; alkylating agent 2-benzylmethylaminoethyl bromide. 

(9) l,4-Dm^rc^l-isopropyl-4-oxo-3-quinolinecarboxylic acid, ethyl ester, m.p. 187 — 

25 190°; alkylating agent isopropyl bromide. ■ - . ^ 

(10) l-Emyl-l,4-dihydro^-methoxy^ acid, ethyl ester, 
m.p. 150.5—152.5°; alkylating agent diethyl sulphate. 

(11) 1 -Ethyl- 1 ,4-dihydro-7-methoxy-4-o!xo-3 -quinolinecarboxylic acid, ethyl ester, 
m.p. 111—113°; alkylating agent diethyl sulphate. 

30 (12) l-Ethyl-l,4-dmyoro^-isopiopyi-^ acid ethyl ester, 30 

m.p. 103—105°; alkylating agent ethyl iodide. 

EXAMPLE 3 

1 -Ethyl-7-fluoro- 1 ,4-dihydro-4-oxo-3-quinolinecarboxylic acid, ethyl ester 
7-Fluoro- 1 ,4-dihydro-4-oxo-3 -qumolmecarboxylic acid, ethyl ester (80 g\ ethyl 
35 iodide (107.2 g) and potassium carbonate (110 g.) in dimethylformarnide (1600 ml) 35 
were heated at 100° for 17 hours. Further ethyl iodide (53.6 g) was added and heat- 
ing was continued for 8 hours. The mixture was filtered and the filtrate was evaporated 
under reduced pressure. The residue was extracted with ethyl acetate in a Soxhlet 
apparatus. The extract was cooled and the product was collected and crystallised from 
40 a mixture of methanol and ether. It has m.p. 107—108.5°. 40 

EXAMPLE 4 

• (1) 6-Butyl-l,4-dmydro-4-oxo-3-q^olinecarboxylic acid 

6^Butyl-l,4-dmycux>-4-oxo-3-qumolme^ acid, ethyl ester (Example 1(1)) 

(3.2 g), aqueous sodium hydroxide (30 ml., 2N) and ethanol (40 ml) were heated 
45 under reflux for 8 hours. The hot solution was treated with glacial acetic acid and 45 
the solid that separated was filtered off, washed with water and dried, m.n. above 
210° (d), 94%. > . . 

The following compound was similarly prepared: 
(2) l,4^Dmydro-6^methoxy-4-oxo-3-qumolmecarboxyh*c acid, m.p. 259—262°, from 
50 ester of Example 1(2). 50 

EXAMPLE 5 

(1) l,4-Dmydro-l(2-hydroxyemyl)-4H>xo-3-qumolmecarboxyfi^ acid 
l,4-Dihyd^l(2-hyd^oxyethyl)-4-^ acid, ethyl ester (Ex- 
ample 2(1)) (3.5 g) was added to a solution of sodium hydroxide (0.6 g) in water (30 

' 55 ml) and ethanol (50 ml) and the mixture was heated under reflux for 30 minutes. 55 
One half of the solvent was distilled off and the residue acidified with glacial acetic 
acid and cooled. The solid was filtered off, m.p. 269—270.5°, 91%. 

The following acids were prepared in a similar manner from their ethyl esters: 

(2) l-Allyl-l,4Klmydn>-4-oxo-3-qumolmecaro^ acid, m.p. 209—211° from the 

60 ester of Example 2(2), 96%. 0q 
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~~ ~* -^• at ""F JV - 7o« 

a?-^ ^Ir 0 ^^^ 1 ^ 2 "^ 6 *^^^ acid isolated 

5 5 J hydrochloride, monohydrate, m.p. 273^-275^ from t£e^ of 

^?I W, t^ y *°^^ acid mo 5 

215—218° from the ester of Example 2(6}, 90% y ^ m *- 

10 2 es^o? BSjftj^^ acid, m.p. 187-190" ftj 10 

£L t^K'o^ 310-311° 

15 iLod^ acid, 
h^ocWonde,^p ^2.5° (d) from the ester of Example 2(8). ' 

S, ^?a^ 2 ^ffli°^° to ^Ki add, m.p. 192- 

20 EXAMPLE 6 

i a tvu~i ^^^ydro^-hydroxy^oxo-Ssmmolmecar^ acid 20 
lrawt^ acid, ethyl ester (Example 

(1) l-EAyMi4-dihy^^ 

amote'S Ht^^i" m ^°^^^i l .- < l uinoIineearl »^ acid, ethyl ester (Ex- 
2C ?f 1 ? )) „-^Lf ) ^ a 9 ueou ? h y driodlc add (80 nil., 55%) Were heated under 30 
reflux in a nitrogen atmosphere in a Dean and Stark apparatus for I7i^ Tte 
sTSJI" ^ solidfiltered off and dissotai VZuS^L SrfJtf 

5 % a^eoip 2-dimethylamin<>ethanol. The solution was ffltered,T£med uHo° and 
a^jfiedwith glaaai acetic add and cooled. The solid that cr^XS to reaysS: 
l^^nuxture of dhnethylfonnamide and ethanol t^ff^Si^S^. 35 

r>\ T^J 0 ! 1 ?^? conl P<»u»d was prepared in a similar manner: 
from Xf^^-^ 7 ^ 1 ^^ 3 ^ 0 ^^^^ ad « 296-298- 

40 , _ , EXAMPLE 8 „ 

Method A ^ EAoxy * 1 ^ yI " 1 ''^yo^^ x o-3^umolinecarboxyUc add 40 

„ . J^ Dul yo^6-hydroxy^s)xo-3-quinolmecaiboxyIic add (Example 6) (S el 
45 t^nJTTi, Cat} ?T t I 168 8) dffi sulphate \L34g) inbutanone 

^n?^T«fJ? rred 30(1 h f ted . under reflux fo r 20 hours. The soft was fitared « 
^r^ n m ,? ate ^POf? 1 ^ » 8ive a solid residue of 6*thoxy-l^l-l,4-dmyd£ 45 
t^?^ hl !!S. rbOXV H C !"**• ethvl ^ ^P- 98-102.5°, 61%. Thfa esterfro 
g) was heated with a solution of sodium hydroxide (0.6 g) in w^ter (40 mfl and 

50 ^ 0l | <4 ^, *• J""^ The S0luti0n concentrated to 50 ml and SSdified 

50 gboal acetic acid and the precipitated solid was collected, m.p. 192-193% 50 

Method B 

. J-^%l-l,4^ydro-6-hydroxy^^xo-3^uinolinecarboxylic add (Example 7) (4.2 

55 were^XnTS (12 / <™ ^ fa butanone(420 C mi) 

311(1 ^ eated . under reflux for 16 hours. The solid was filtered off and the « 
SKSTT,^/ ^ oil which ^ h <**° « 80'1XS^£dfc£ 55 
hvdSi •H mI 'i^ f01 i-l 5 , minutes - The ^on obtained was acidified wfth 
hydrochloric acid and the sohd formed was collected, m.p. 191.5— 193° 

„ /ne following compound was prepared in a similar manner: 
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EXAMPLE 9 

l-(2-Fonnyloxyemyl>l,4-dmydro-4-o^ acid 
Formic acid (2 ml) was added slowly with stirring to acetic anhydride (4 ml) 
at 0°. The mixture was heated at 50° for 15 minutes, cooled to 0° and added drop.- 
5 wise to a solution of 1 ,4 -dihydro- 1 (2-hydroxyethyl)-4-oxo-3 -quinolinecarboxylic acid 5 

(Example 5) (2.5 g) in dry pyridine (25 ml) at 0°. After 24 hours the precipitated 
solid was collected, washed with water and dried m.p. 224—226°, 89%. 

EXAMPLE 10 

(1) l,4-D&ydro-6^methoxy-4-oxo-N(lH-tet^ 

10 l,4-Dmydro^-memoxy^xo-3^umolinecarboxylic acid (Example 4(2)) (3.5 g) 10 

and N,N'-rabonyldiimidazole (3,9 g) in dry dimethylformamide (35 ml) were heated 
at 80° for 13 hours. 5-Amino-lH-tetrazole (3.4 g) was added and the mixture was 
stirred for 45 minutes at 80°. The precipitated solid was filtered off and dissolved in 
aqueous sodium hydroxide. The solution was acidified with glacial acetic acid and 

15 the solid which separated was collected, washed with water and dried, m.p. 338 — is 
340°, 77%. F ™ 

The following compounds were prepared under similar conditions from the cor- 
responding quinolinecarboxylic adds. 

(2) 6 - Cbloro - 1,4 - dihydro - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - quinoline- 

20 carboxamide, m.p. 301— 302.5% 66%, from 6 - chloro - 1,4 - dihydro - 4 - oxo - 3 - 20 
quinolinecarboxylic acid. 

(3) 1,4 - Dihydro - 6 - nitro - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - quinoline- 
carboxamide, mp, 328 — 330° from 1,4 - dihydro - 6 - nitro - 4 - oxo - 3 - quinoline- 
carboxylic add, 41%. 

25 (4) l,4-D%dro-4-oxo-N(lH-tetra^ 25 
m.p. 319 — 322°, 32%, from l 3 4-dmydro-4-oxo-7-tiifluorometh^ 
add. 

(5) l,4-Dmydro-8-methoxy-4-oxo-^ m.p. 
345—346°, 7%, from l,4^ydro-8-memoxy^xo-3-qumolmecarboxylic add. 
30 (6) l,4-Dmydro-4-oxo-N(lH-tetra^ 30 
m.p. ^298 — 299.5° from l,4-dmycko-4-oxo-8-trifluQro^ 

(7) 6^Butyl-l,4-dihydro-4-oxo-N( lH-tetrazol-5-yl)-3 -qiunolmecarboxarnide, m.p. 
314° from the corresponding add (Example 4), 25%. 
35 (8) 1,4 - Dihydro - 6,7 - dimethoxy - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - 35 
qumolmecarboxamide, m.p. 306° (d) from 1,4 - dihydro - 6,7 - dimethoxy - 4 - oxo - 
3 - q^olinecarboxylic acid, 43%. 

(9) 6 - Dimemyiamino - 1,4 - dihydro - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - 
qinnolinecarboxamide, m.p. 328 — 329° from 6 - dimethylamino - 1,4 -dihydro - 4 - 

40 oxo - 3 - quinolinecarboxylic add. 40 

(10) 1,4 - Dihydro -2 -methyl - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - quinoline- 
carboxamide, m.p. 302 — 305° from l,4-dmydro-2-methyM-ox^ 

acid. 

(11) 1 -Ethyl- 1,4 - dihydro - 6 - isopropyl - 4 - oxo-N(lH - tetrazol - 5 - yl)- 

45 3 - qumolmecarboxamide, m.p. 293—294°, 51%, from the corresponding add (Ex- 45 
ample 5(11)). 

EXAMPLE 11 
(1) l-Emyl-l,4-oUhydio^4-oxo-N(lH-te 

l-Ethyl-l,4-dihydro-4-oxo-3 -quinolinecarboxylic acid (31 g) and N,N'-carbonyl- 
50 diimidazole (23.1 g) were dissolved in dry dimethylformamide (200 ml) and the solu- 50 
tion was stirred at 80° for 6 hours. 5-Amino-lH-tetrazole (22 g) was added and the 
mixture was stirred at 80° for 1 hour. The predpitated solid was collected and dried, 
m.p. 309—311° (d). 

The following compounds were prepared similarly: 

55 (2) 1,4 - Dihydro- 1 -methyl - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - quinoline- 55 
carboxamide, m.p. 332° from 1,4-dmydro-l -memyl-4-oxo-3-qiimolm^ acid, 
32%. 

(3) 1 - Allyl - 1,4 - dihydro - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - o^iinoline- 
carboxamide, m.p. 308—309° (d) from the corresponding acid (Example 5(2)), 53%. 
60 (4) 1 - Benzyl - 1,4 - dihydro - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - quinoline- 60 
carboxamide, m.p. above 277° (d) from the corresponding add (Example 5(3)), 26%. 
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(5) 6 - Ethoxy - 1 . ethyl - 1,4-dihydro - 4 - oxo - N(lH-tetiazol - S - „n - ' 

r«% ^ rap - 312 - 5 ~ 314 ° (d) from * e «£«*SEJ aid 

(6) 6 - Butyl - 1 - ethyl - 1,4 - dihydro - 4 - oxo - NflH - tetrazol % „i\ * 

5 q^ohnejrboxamide, m.p. above 3 V (d) from d-'SSjSS adV (Sample 5 

(Example 5(5)), 71%. ^ P- 329 5 » 6,0111 *e corresponding acid 

10 fiom^Sd'e 'jPp'SSSt 4 * ^ - "t"?-""* - 5 - 7D - 3 - 10 

5(8)). s p " SWJ — from the corresponding acid, (Example 

15 ? 0) n l Z [2 ^?F^ toe %lainino)ethyl] - 1,4 - dihydro - 4 - oxo - NC1H ret™™! .= 
Ig-ftfT*"*™** »* 256^259- C tht cSS^'SSt W 

. EXAMPLE 12 

cooteH m n° cirf^P, V 7 ^ P ! g ) m ajmethylformamide and the solution was 
fa? lo mJL, C 1 - 2 ^ was added and the niixture tos stirred 
aT ro2m^SJ^ m T' 1 ,at tla20l U 8 - 5 g) added the3£ wfs stirred 
25 Crated Th?^,^ 1° h °1 S ;,7^ ^ was filtered off and the filtrated 

STwlfi h2 C nS ^10^^ ^ ^^nnamide to give the pro- 25 

1 t, u , «. EXAMPLE 13 

^F*^ carboxamide 
IH-tetrazoli (0.6 £ tStaJ?^^ 
were added and the solid was collected and dried. It had m.p. 31<^17\ 
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t EXAMPLE 14 

l-Ethyl-l^ydr^-oxo-NaH-tetia^ 
_ . . sodium salt 



45 



„, , . EXAMPLE 15 

l(2-Dime&ylammoemyl>l,4-dayd^ 

qmnolinecarboxamide, hydrochloride, dihydrate «n 

(^\t^^^^^ 6 ^ mb0 ^ add > hydrochloride (Example 5(4» 
100° W ^ ^^nnamide (30 ml). The solution was stirred and U to 
iSL^ ifT^f 8> was added and heating and stirring 

a farther hour and cooled. The solid was filtered off, dissolved in dilute 55 
S^wZS*?^ f ^f ed - ffl,rate was warmed to 60" and Sedl*m 
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20 
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EXAMPLE 16 ~ ' 

ip-FomyloxyethyIH^ 

quinoiinecarboxaniide 
N,N^Car^nyldiimida2ole (124 g) and 1 - (2 - formyloxyethyl) - 1,4 - dihydro - 

4 - oxo - 3 -qumolmecarboxylic acid (Example 9) (2 g) were added to dry dimethyl- e 
foimamide (40 ml) and the solution was stirred and heated to 100° for 5 hours. 5- 
Aimno-lH-tetrazole (0.65 g) was added and the mixture heated at 100° for 1 hour 
and cooled. The solid was filtered off and dried, m.p. 289,5—290.5° (d), 61%. 

EXAMPLE 17 
l,4-Dihydrc>-l(2-hytoxyemyl>4-oxo-N(lH-tetrazol-5-yl)-3- 

qumolmecarboxamide IA 
A solution of 1<2- formyloxyethyl) - 1,4 - dihydro - 4 - oxo -N(1H - tetrazol - 

5 -yl)- 3 - quinolmecarboxamide (Example 16) (0.7 g) and 2N sodium hydroxide (3 
ml) was heated on a steam bath for 5 minutes. The hot solution was acidified with 

£^i nc ^ ac } d 311(1 me solid which separated was collected and dried, m.p. 
300 (d), 94%. 15 

EXAMPLE 18 
l,4-Dihydro-4-oxo-N(lH-tetrazol-5-yl)-3-qumolme^ 
2-DimethylarninoethanoI (0.3 ml) was added dropwise to a suspension of 1- 
benzyl-l J 4-dmydro-4-oxo-N(lH-mira^^^ (Example 11(4)) 

(0.8 g) in water (40 ml) until the solid had dissolved. Palladium oxide on charcoal 20 
(10%) (0.1 g) was added and the mixture was shaken with hydrogen at room tem- 
perature and atmospheric pressure for 4 hours. The catalyst was filtered off and the 
filtrate warmed to 80° and acidified with glacial acetic acid and cooled. The solid 
that separated was. filtered off and dried, m.p. 320—323°, 97%. 

25 EXAMPLE 19 25 

M-Dmydro^-oxo-l-propy 
2-Dimethylaminoethanol (0.5 ml) was added dropwise to a suspension of 1- 
allyl - 1,4 - dihydro - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - qumolinecarboxarnide 
(Example 11(3)) (1J g) in water (30 ml) until the solid had dissolved. Palladium on 
3U charcoal (10%) (0.15 g) was added and the mixture was shaken with hydrogen at 30 
atmospheric pressure and room temperature for 2 hours and filtered. The filtrate 
was warmed to 60° and acidified with glacial acetic acid and cooled. The white solid 
was filtered off and dried, m.p. 298—301° (d), 91%. 

EXAMPLE 20 

35 l-Emyl-l,4-dmydro-7-hydroxy^x^ 35 

quinoiinecarboxaniide 
7 - Benzyloxy - I - ethyl - 1,4 - dihydro - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - 
qumohnecarboxamide (Example 22(5)) (0.5 g) in ethanol (20 mi) and water (20 mi) 
was treated with 2N sodium hydroxide to give a solution pH 9.5. Palladium on 

40 charcoal catalyst (100 mg., 10%) was added and the mixture was stirred under 40 

hydrogen at room temperature and atmospheric pressure for 18 hours. Further aqueous 
sodium hydroxide was added to dissolve the solid which had separated and the cata- 
lyst was filtered off. The filtrate was acidified with dilute hydrochloric acid and the 
solid was collected and crystallised from dimethylformamide. The product melted 

45 with decomposition at 341°. 45 

EXAMPLE 21 
6 - Amino- l 3 4-dihydro-4-oxo-N(l H-tetrazol-5 -yl)-3 - 
quinolmecarboxamide 
2-Dimethylaminoethanol was added dropwise to 1,4 - dihydro - 6 - nitro - 4 - 
50 oxo - N(1H - tetrazol - 5 - yl) - 3 - quinoiinecarboxaniide (1.8 g) (Example 10(3)) in 50 

water {50 ml). Palladium oxide on charcoal catalyst (0.2 g., 10%) was added to the 
clear solution which was then shaken with hydrogen at atmospheric pressure and 
room temperature for 3 hours. The catalyst was filtered off and the filtrate was evapor- 
ated. The residue was crystallised from ethanol to give tie product which did not 
55 melt below 400°. 55 

EXAMPLE 22 

(1) 1 - Ethyl - 1,4 - dihydro - 7 - (2 - methoxyethoxy) - 4 - oxo - N - (1H - tetra- 
zol - 5 - yl) - 3 - quinolmecarboxamide 
Sodium (0.5 g) was added to 1 - ethyl - 7 - fiuoro - 1,4 - dihydro - 4 - oxo - 
60 N - 1H - tetrazol - 5 - yl - 3 - quinolmecarboxamide (Example 11(9)) (1.5 g) in 2- 60 



10 



rT^ y ™!*%£2 ml \ mixtUie was ***** at 100 ° f ° r 2 ht >^ Acetic add 

(4 ml) was added, and the mixture was evaporated to dryness. The residue was 
washed with water, and recrystallised from diiiemylformamide, m.p. 555? (J 

The following compounds were prepared in a similar manner: 5 

2Lol " f^n V 4 ' u 7 " P-hydroxyethoxy) - 4 - oxo - NflH - 

" A ,r, yI) " V ^hnecarboxamide, m.p. 315° fd), 31%. k 
® /-Mytoxy^-ethyl-M-dihydro -4 - oxo - NflH - tetrazol - 5 - 

V * " • «? ~ 1>4 " difa ydro - 7 - isopropoxy - 4 - oxo - NflH - tetrazol - 5 - 10 
yl)-3-qumolmecarboxamide, m.p. 287° (d\X>% K 10 

(5) 7 - Benzyloxy - 1 - ethyl - 1,4 - dihydro - 4 - oxo - N(1H - tetrazol - 5 - 
yl) - 3 - qumohnecarboxamide, m.p. 292° (d), 52% J 
ic ^ 7 ' 0 " ^thylaminoethoxy) - 1 - ethyl 1 1,4 - dihydro - 4 - oxo - N(1H - 

15 tetrazol - 5 - yl) - 3 - qumohnecarboxamide, m.p. 296° fd). 15 

fif) 7 - (2 - Aminoetho^)- l .ethyl - 1,4 - dihydro - 4 - oxo - N(1H - tetrazol - 
5 - yl) - 3 - qumolmecarboxamide, m.p. 290° (d). 

EXAMPLE 23 

(1) 7-Benzylammo-l-eth^^ 

^0 3 - quinolinecarboxamide ' 

1- Ethyl - 7 - fluoro - 1,4 - dihydro - 4 - oxo - NflH - tetrazol - 5 - y» - 3 - 20 
qumohne^boxamide (Example 11(9)) <L5 g), benzylamiie (4.5 g) and water (4.5 g) 
were heated at 120° for 6 hours. The mixture was acidified to pH 1 with hydrochloric 
acid, and die solid was recrystallised from dimethylformamide, and had m.p. 304° fd). 

& The followmg compounds were prepared in a similar manner: 



50 



(2) 1 - Ethyl - 14 - dihydro - 7 - (2 - hydroxyethylamino) - 4 - oxo - NflH ■ 
tetrazol* 5 -yl) - 3 - quinolinecarboxamide, m.p. 301° (d). 

(3) 1- Ethyl - 1,4 - dihydro - 7 - morpholino - 4 - oxo - NflH - tetrazol - 5 - yl)- 
3 - qumohnecarboxamide, m.p. 319.5 0 — 320.5° (d). 

SLir^V X i " ^ydro" 7 ^ - ?cthyl - 1 - piperazinyl) - 4 - oxo - N(1H- 
tetrazol -$-yl) - 3 - qumohnecarboxamide, hydrochloride, m.p. 311° fd) 
(5) 1- Ethyl - 1,4 : dihydro - 4 - oxo-7 -piperidmo-NflH - tetrazol - 5 - yl)- 
3 -qumohnecarboxamide, m.p. 319° (d). w 



t u , • ■ EXAMPLE 25 

45 Inhalation aerosol 



A formula for an inhalation aerosol is given below. The quantities given are 
those contained m a metered dose containing 2 mg of active ingredient. The active 
ingredient is the sodium salt of the compound of Example 14. This may be replaced 
herrin^ other compounds according to the invention specifically described 

Formula 

Active ingredient Sodium salt 225 me 

Emulsifier YN 0075 ml 

Propellant Arcton 11 (Arcton is a Registered " 

Trade Mark) " 2 3.10 mg 

Propellant Arcton 12 5930 m| 

Method 

The active ingredient Sodium salt is micronised and mixed with the Arcton 11 
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25 



EXAMPLE 24 

1,4-Dmydro-l^-methyIamin^ 35 
qumolmecarboxamide 
1 - [2 - (Ben^lmeAyianimo)ethyl] - 1,4 -dihydro - 4 - oxo - NflH - tetrazol - 
7 - 7 1 ) - 3 - qumohnecarboxamide hydrochloride (Example 11(10)) (1.35 &) and nal- 
ladium on charcoal catalyst (0.1 g) in acetic acid (50 ml, glacial) were shaken wMi 
w hydrogen at 60 C and atmospheric pressure. The catalyst was filtered off and the 
fattrate was evaporated. The residue was dissolved in hot aqueous 2-dunethylaminow 
etnanol and the solution was filtered. Glacial acetic acid was added to the filtrate to 
give a mixture pH 7.5 and the solid was collected and dried. It had m.p. 307° (d). 
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together with the Emulsier YN. The required quantity of this suspension is filled 
into an aerosol can and a. suitable metering valve crimped in place. The Arcton 12 
is filled into the can through the valve. 

Emulsifier YN is supplied by Cadbury Brothers Ltd., Bournville, England. 

WHAT WE CLAIM IS: — 

1. Compounds of the general formula I: 




I 



and tautomers thereof of die general formula II (when R 4 =H); 




10 and pharmaceutical^ acceptable salts and esters thereof, in which: 10 
Ri and R 2 which may be the same or different represent a hydrogen atom, a 
halogen atom, or an alkyl, trifluoromethyl or nitro group, or a group OR 8 in which R 3 
represents a hydrogen atom, or an alkenyl or alkyl group, which alkyl group may 
be substituted by alkoxy, aryl, amino, alkylamino, dialkylamino, hydroxy or acyloxy 

15 groups; or a group NR«R T in which R 6 and R r which may be the same or different 15 
represent a hydrogen atom or an alkyl group, which alkyl group may be substituted 
with a hydroxy group or acyloxy group or in which R 6 and R 7 together with die 
nitrogen atom form a 5 or 6 membered ring which may contain additional hetero 
atoms; 

20 R 4 represents a hydrogen atom, an alkenyl or alkyl group, which alkyl group 20 

may be substituted with hydroxy, acyloxy, alkoxy, aryl, amino, Alkylamino, dialkyl- 
amino or alkylaralkylamino groups; and 

R 3 represents a hydrogen atoms or an alkyl group. 

2. Compounds as claimed in claim 1 in which Ri or R a represent an alkyl group 

25 containing from 1 to 4 carbon atoms, or an alkenyl group containing 3 to 5 carbon 25 
atoms or an alkoxy group containing 1 to 4 carbon atoms, or a group within the mean- 
ing given in claim 1 containing such group as part thereof. 

3. Compounds as claimed in claim 1 or claim 2 in which R 4 represents an alkyl 
group containing from 1 to 4 carbon atoms or alkenyl group containing from 3 to 5 

30 carbon atoms or a group within the meaning given in claim 1 containing such group 
as part thereof. 

4. Compounds as claimed in any of claims 1 to 3 in which R 5 represents alkyl 
containing from 1 to 4 carbon atoms. 

5. Compounds as claimed in claim 1 in which R u R 2 , R A and R a have the fol- 
35 lowing meanings: 

R x and R 2 : hydrogen, chlorine, fluorine, isopropyl, butyl, trifluoromethyl, nitro, 
hydroxy, methoxy, ethoxy, isopropoxy, allyloxy, 2-hydroxyethoxy, 2-methoxyethoxy, 
benzyloxy, 2^dimemylamino)-ethoxy, 2-anunoerhoxy, amino, benzylamino, 2-hydroxy- 
emylamino, dmiethylamino, morpholino, N-methylpiperazinyl, piperidino; 
™ R 4 : hydrogen, methyl, ethyl, propyl, isopropyl, benzyl, allyl, 2-hydroxyethyl, 

2-formyloxyethyi, 2-methoxyethyl, 2-<methylamino)ethyl 3 2^dimemylamino)ethyl, 2- 
(memylbenzylamino)ethyl; 

R$: hydrogen, methyL 

6. 1,4 - Dihydro - 6 - methoxy - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - quinoline- 
45 carboxamide. 

7. 6 - Chloro - 1,4 - dihydro - 4 - oxo -N(1H - tetrazol - 5 - yl) - 3 - quinoline- 
carboxamide. 

8. 1,4 - Dihydro - 6 - nitro - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - quinolme- 
carboxamide. 



10 



15 



10 



15 



20 



quinolia^SSr 4 " 0X0 ■ N ( 1H - tet «»>l - 5 - yl) - 7 - trfflooromethyl - 3 - 
^oto^^-t-^y-i-M-XW-M-S-yl) - 3 - 
quinoliie^SS " 4 " 0X0 * - 5 - yl) - 8 - rifluototnethyl - 3 - 

carboSJdV BU,yl " M " dihydr0 * 4 * 0X0 " N(1H- tetrad - 5 - yl) - 3 ^utaoline- 
quinolkieS^iSr " 6 ' 7 * " 4 " 0X0 * N C 1H - ***** - 5 - yl) - 3 - 

qpJLSHT*" " ! ' 4 " ^ - * " o~ - N(1H - tetrazol - 5 - yl) - 3 - 
carbo^l" D%dr0 " 2 " mtthyl * 4 " 0X0 " N < 1H " tetra2 °l - 5 - yl) - 3 - quinoline- 
3-q&H^3gL& mydl ° ' 6 * **»"*-♦-•» - N(1H - tetrazol - 5 - yl). 
carboS^^* 71 " dihydro ' 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - quinoline- 
20 «*bo!ca^l" Dmy ^-^^ 

carbo^de.^ 171 " 1,4 " " 4 ' o*> - NflH - tetrazol - 5 - yl) - 3 - quinoline- 

carbo^d'e^ " M " ^ " 4 " 0X0 " N < 1H " ^ - 5 - yl) - 3 - quinoline- 
25 3-qtLL!^^ 25 
quinotoe^Kjdl- ^ • W - ^ - 4 - 0X0 " NdH- tetrazol - 5 - yl) - 3 - 

3 - AtSi; 1 ' 2 - ^oxyethyl) - 4 - oxo - N(1H - tetrazo, - 5 - yl) - 30 
3 - qSoUneSidef" 0 ' 0 " W " *»* 0 " 4 ' 0X0 " N < 1H " "**ol - 5 - yl) - 
35 u^^i^SOSSS^ ■ 1A - ■ 4 - - - N 0« - 35 

qutootoeirto^i? 0 " 1 ■ ' 4 - 0X0 " N < 1H " ««* - 5 - yl) - 3 - 

40 o*^ H 24^ d sgij * 0X0 • N(1H - M - 5 - * - 3 - 

dihyS ^T^S^J"** 1 , 1 which* 1(2 - dimethylaminoethyl) - 1,4- 40 
chloride, dfoydrtte { tetra201 " 5 " yO - 3 - qninolmecarfxKamidVhydro- 

45 3 - q^ofcS3dr hy,) ■ M " " 4 " 0X0 - HPH"- tetrazol - 5 - yl) - 

3 -qu^ollntcaroSe:^ 2 " " 4 " « " N(1H - tetrazb] - 5 - yl) - 

^32. 1,4 - Dihydro - 4 - oxo - N(1H - tetrazol - 5 - yl) - 3 - quinolinecarbox- 

* carbox^de." ' 4 ' ° X ° " 1 " Pn>Pyl ' N < 1H - «trazol - 5 - yl) - 3 - quinoline- 

yO^^&^f 1 ydTO " 7 - hydroxy - 4 - oxo - N(1H - tetrazol - 5 - 
55 carbox^d;.^ 0 ' M " d5Mr ° " 4 " 0X0 " N < 1H * ttt ««» - 5 - yl) - 3 - quinoline- 

« J^-VJUiSSSil; (2 - - 4 - oxo . n ( ih . 

« J^/Aatt (2 - hydrox ^> - 4 - oxo - N(1H - 
" yl)-l?ioffiS x ie ethyI " 1,4 " — - N(1H - tetrazol - 5 - 

yl)-3 3 ^qii;oK;bo 1 x 4 ^id d e hydr0 ■ 7 " - 4 - ox< » " NdH-tetrazol - 5 - 

65 yl) - &J£3£i e%1 - M " «W» - 4 - oxo - N(1H - tetrazol - 5 - 
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_ 5 - ^VqfcfiSHk 1 - «W - W - dihydro - 4 - „ - N(1H - tetrazol - 

J S-yl^J^SSSa^'e.^ 1 " M - dihydr0 - 4 - « - N < 1H - «— " 

r 1 "5? y l ' lj * - <^yto> - 7 - (2 - hydroxyethylamino) - 4 - oxo - NflH - 

tetrazol - 5 - yl) - 3 - quinolinecarboxamide. y J K 

10 ,^ , 45 ' 1_ 5^ " M -.dihyd«> - 7 - morpholino - 4 - oxo - N(1H - tetrazol - 5 - 
AU yl) - 3 - quinolinecarboxamide. v 

N{1H - tetrazol - 5 - yt) - 3 - quinolinecarboxamide. 
, J 7 '** 4 : Dihydro - 1 - (2 - methylaminoethyl) - 4 - oxo - N(1H - tetrazol - 
5 -yl)- 3 -quinolinecarboxamide. v 

~ V Ethyl -1,4 - dihydro - 4 - oxo - 7 - piperidino - N(1H - tetrazol - 5 - 15 
yl) - 3 - qiiinolinecarboxamide. v 

comprises^ pn>cess for P^P"*** of compounds as claimed in claim 1 which 
20 f ma /mv^" 18 3 lj '^y dro ^ x ^ 3 ^^ 0 ^ ec ar^xylic acid of the general 
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riJn ,W^n ri ^ V ? the J a * (in **** R » R » R < ** d R * ^ve the meanings 
given m claim 1) with 5-amino-tetrazole, if desired with subsequent convene* of 

25 daim 1- gr ° UpS 9 21 R * 3nd Rs mt0 other S 10 ^ ^thm the meanings given in 

R t 2l^J he P rodu ^2 n of compounds claimed in claim 1 in which die group ^ 
L2™ m 8 ^° Up ?^° r ? 8??P in the 7-position reacting the S 

EH? S2^ U ° ( f k a L? a, 5Sl m . claim 1 in which there fe a fluorine atom in the7 
30 ^iSTn f°i XOR » . which X is a metal atom and R, has the meaning 

^l,^ lorw * M ^^ R ^wmchR a andR T tovememS 30 

on l?w OT th t ^° duction of compounds as claimed in claim 1 in which R. is hydro- 
&*Z h,* hyd ^ ° r a 8^ u P NHR* in which R. has the meaning given Se 
35 ? y i„^h^f^^?^ I ^ Vely » 0f corresponding compound da&Sta daim 

" me^Sg g^enlSLfof" * * « in which R 0 has 35 

R k ( ^ W ^i^n Cti0 f 1 of - COmpounds ^claimed in claim 1 in which the group 
NO?; ot ^ y Ieducm 8 a compound as claimed in claim 1 in which R, fe 

k«liltt tfoduction of compounds as claimed in claim 1 in which R. represents 40 
hydroxyafcyl, hydrolysing a compound as claimed in claim 1 in which R, is JcyW 
•B^i Mid processes ft) to (e) being carried out independently or as a Sequent 
convemon °f process (a), the product if desired being isolated as a pharmace^auly 
acceptable sak or being converted from one salt to another. y 

effect* S^££%$&&? « ° f daim 49 fa which * 45 

„. J 1 ; ^ process as chimed in process (a) of claim 49 in which an acid halide or 
mixed anhydride is used as activated derivative of said acid. 

50 referee to^nfple" S * ^ 49 SubstantialIy 35 her ^ described with 

in anfof^"l a 52? IailneCl * 1 ^ PKPaKd * a P rocess as ^imed * 

54. A pharmaceutical composition comprising a compound as claimed in claim 
1 or claim 53 in association with a pharmaceutical carrier or diluent 

tion. composition as claimed in claim 54 in a form suitable for oral administra- 55 

.W <£L \ C °?5?^ i,i0n 38 < 2" faa ! 511 . daim 55 m d 05 ^ unit form each unit contain- 
ing from 2—1500 mg of the active ingredient 

60 by inhdation MnP08itiOn " C,aimcd m daim 54 m 8 fonn anaMe for administration 
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"^.TTffS ^?£> *- - each unit con- 

referenceVZ^°25* ^ * daim 54 * herein described with 

60. Compounds of die general formula I: 



R« 

(I) 

and tautomers thereof of the general formula II (when R t =H); 




(X) 



and pharrnacomcally acceptable salts and esters thereof, in which: 

haloed Si nr^H i^f y JS "SP," dHfcrent a hydrogen atom, a ,n 

r ^ or . ■» ^ tnfluoromethyl or nitro group, or a group OR, in which 

^Tt^ SfXL aa ^.^"Ci 8 ? alkyflrTup, which Tig 
?™T »e substituted by aftoxy, aryl, ammo, alkyiamino, dialkylamino hvdroxv 

-^•SER^fiS? atom or an alkyl group, which alky /group may be 15 

R» represents a hydrogen atom, an alkenyl or alkyl group, which alkvl ™>n 
may be substituted with hydroxy, acyloxy, alkoxy, 3 So, Smino oTd? 

20 SSI M repreSe ^ 3 i^drogm^t^r an B^lgS? * 

rmJtL. P 1 ^.^ 46 preparation of compounds as claimed m claim 60 which on 
Sfonmda^: * ^xo-ltHJ-quinoline-3-carboxyHc acid dS^JTe 20 



25 rivS ffi ffSS^ thC ^ Cm ^ " and R, have the meanings 

fnTof AeZlr^R ^ 5-ammotettazole, if desired with subsequent convert of 25 
rh>L Vjf ,P T ^ u 5°, R < and into other groups within the meanings given in 
fi? P^f P 10 * 11 "? ? de8ked ^ated afa pfcirmaceutiaUvl^tabfe^h" 
62. Pharmaceutical compositions comprising a comixnind rST^n 

30 c^erorTu P ur d ^ * ^ *™ * 

30 

. _ ELKINGTON AND FIFE, 

Chartered Patent Agents, 
High Holborn House, 
52/54 High Holborn, 
London, WC1V 6SH. 
Agents for the Applicants. 



